A-kinase anchoring protein 79/150 facilitates the phosphorylation of GABA(A) receptors by cAMP-dependent protein kinase via selective interaction with receptor beta subunits.
GABA(A) receptors, the key mediators of fast synaptic inhibition in the brain, are predominantly constructed from alpha(1-6), beta(1-3), gamma(1-3), and delta subunit classes. Phosphorylation by cAMP-dependent protein kinase (PKA) differentially regulates receptor function dependent upon beta subunit identity, but how this kinase is selectively targeted to GABA(A) receptor subtypes remains unresolved. Here we establish that the A-kinase anchoring protein 150 (AKAP150), directly binds to the receptor beta1 and beta3, but not to alpha1, alpha2, alpha3, alpha6, beta2, gamma2, or delta subunits. Furthermore, AKAP79/150 is critical for PKA-mediated phosphorylation of the receptor beta3 subunit. Together, our observations suggest a mechanism for the selective targeting of PKA to GABA(A) receptor subtypes containing the beta1 or beta3 subunits dependent upon AKAP150. Therefore, the selective interaction of beta subunits with AKAP150 may facilitate GABA(A) receptor subtype-specific functional modulation by PKA activity which may have profound local effects on neuronal excitation.